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Muon Colliders: Tough Questions i

Muon colliders have been promised for many years
but muon cooling still has not delivered more than

10% phase space reduction. A muon collider needs
phase space reduction by 106.

What is the path to get there?
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Elements of the R&D Program b4
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The v Sector

Ad at 1o
0o5=40°

We want to provide
the option to get here

CKM 2011

T2HK (0.7MW, 560kt)

LBNE + Project X (2.3MW, 34kt)
Daedalus (2.5MW) + T2HK,
Daedalus (8MW) + T2HK,,
NuMAX to SURF (1MW, 10kt)
NuMAX to SURF (1MW, 34kt)
NuMAX+ to SURF (3MW, 10kt)
NuMAX+ to SURF (3MW, 34kt)
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Muon Collider Parameters
Higgs Factory Top Threshold Options | Multi-TeV Baselines

Accounts for

Startup | Production High High Site Radiation
Parameter Operation | Operation | Resolution | Luminosity P Mitigatl

CoM Energy 0.126 0.126 0.35 0.35|C_ 15 3.0
Avg. Luminosity 0.0017Z 0.07 0.6 4.4

Beam Energy Spread C 0.003 0004 6:6% Ot y 0.1
Higgs* or Top* Production/10’sec ,50 60,000" 200,000*
Circumference / 03 = = 07 -5

o T .

No. of IPs / 1 1 2 2
Repetition Rate 30 15 15 12

B* . . . 1(0.5-2) [0.5(0.3-3)

No. muons/bunch 2 2

No. bunches/beam 1 1
Norm. Trans. Emittance, ey

Norm. Long. Emittance, g,y / . . 70 70

Bunch Length, o, / . . . . 1 0.5
Proton Driver Power / 4 4
¥ Could begin operation wiph Project X Stage Il beam

" : : Site Radiation
Exquisite Energy Resolution Success of advanced cooling mitigation with
Allows Direct Measurement concepts = several x 1032 depth and lattice

of Higgs Width design: <10 TeV
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MAP Timeline

2010 ~2020 ~2030
MAP Feasibility Advanced
Muon Accelerator Assessment A Systems R&D
R&D Phase Muon lonization Coo )
Experiment (MICE) & Indicates a date when
= an informed decision
Ek@b should be possible
Proton Driver

Implementation — Pr X Stage Il
Project X @ FNAL

Pr X Stage Ill & IV

IDS-NF
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Evolution of Long Baseline v Factory

Collider Conceptual
=>» Technical Design

Energy Frontier Collider Construction

Physics Program
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A Muon Accelerator Facility for
Cutting Edge Physics on the
Intensity and Energy Frontiers
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FMUonBen A 1.5 TeV collider
1500ft R&D Facility would fit within the
' Tevatron ring
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Muon accelerator R&D is focused
on developing a facility that can
address critical questions spanning
two frontiers...

The Enerqy Frontier:

with a Muon Collider capable of
reaching multi-TeV CoM energies

and
a Higgs Factory on the border
between these Frontiers

unique
accelerators SPANS 2 FRONTIERS
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